Glucagon gene 3'-flanking sequences direct formation of proglucagon messenger RNA 3'-ends in islet and nonislet cells lines.
Glucagon and the glucagon-like peptides are encoded within a larger precursor, proglucagon. Transcription of the glucagon gene in pancreas, intestine, and brain gives rise to identical proglucagon mRNA transcripts, after which tissue-specific post-translational processing produces different profiles of proglucagon-derived peptides in each tissue. The importance of glucagon gene 3'-untranslated and 3'-flanking sequences in the control of glucagon mRNA production was studied by transfecting a series of 3'-deleted glucagon genes into fibroblast and islet cell lines. Glucagon genes containing 2 kilobases of 3'-flanking sequences gave rise to accurately processed mRNA transcripts in both baby hamster kidney fibroblasts and InR1-G9 islet cell lines. Deletion of all but 50 basepairs of 3'-flanking sequence had no effect on glucagon mRNA 3'-end formation. In contrast, additional deletion of 3'-flanking and 3'-untranslated sequences resulted in the production of read-through mRNA transcripts with aberrant 3'-ends. The results of these studies define a 50-basepair region in the 3'-flanking sequence of the glucagon gene important for the accurate processing of proglucagon mRNA transcripts.